
METHOD 5035 
CLOSED-SYSTEM PURGE-AND-TRAP AND EXTRACTION FOR 

VOLATILE ORGANICS IN SOIL AND WASTE SAMPLES 
(Selected Excerpts for UST closure sampling) 

 
1.0 SCOPE AND APPLICATION 
1.1 This method describes a closed-system purge-and-trap process for the analysis of volatile organic 
compounds (VOCs) in solid materials (e.g., soils, sediments, and solid waste). While the method is designed 
for use on samples containing low levels of VOCs, procedures are also provided for collecting and preparing 
solid samples containing high concentrations of VOCs and for oily wastes. For these high concentration and 
oily materials, sample collection and preparation are performed using the procedures described here, and 
sample introduction is performed using the aqueous purge-and-trap procedure in Method 5030. These 
procedures may be used in conjunction with any appropriate determinative gas chromatographic procedure, 
including, but not limited to, Methods 8015, 8021, and 8260. 
 
1.2 The low soil method utilizes a hermetically-sealed sample vial, the seal of which is never broken from the 
time of sampling to the time of analysis. Since the sample is never exposed to the atmosphere after sampling, 
the losses of VOCs during sample transport, handling, and analysis are negligible. The applicable 
concentration range of the low soil method is dependent on the determinative method, matrix, and compound. 
However, it will generally fall in the 0.5 to 200 µg/kg range. 
 
1.3 Procedures are included for preparing high concentration samples for purging by Method 5030. High 
concentration samples are those containing VOC levels of >200 µg/kg. 
 
1.5 Method 5035 can be used for most volatile organic compounds that have boiling points below 200EC and 
that are insoluble or slightly soluble in water. Volatile, water-soluble compounds can be included in this 
analytical technique. However, quantitation limits (by GC or GC/MS) are approximately ten times higher 
because of poor purging efficiency. 
 
1.6 Method 5035, in conjunction with Method 8015 (GC/FID), may be used for the analysis of the aliphatic 
hydrocarbon fraction in the light ends of total petroleum hydrocarbons, e.g., gasoline. For the aromatic fraction 
(BTEX), use Method 5035 and Method 8021 (GC/PID). A total determinative analysis of gasoline fractions may 
be obtained using Method 8021 in series with Method 8015. 
 
4.1 Sample Containers 
The specific sample containers required will depend on the purge-and-trap system to be employed. Several 
systems are commercially available. Some systems employ 40-ml clear vials with a special frit and equipped 
with two PTFE-faced silicone septa. Other systems permit the use of any good quality glass vial that is large 
enough to contain at least 5 g of soil or solid material and at least 10 ml of water and that can be sealed with a 
screw-cap containing a PTFE-faced silicone septum. Consult the purge-and-trap system manufacturer's 
instructions regarding the suitable specific vials, septa, caps, and mechanical agitation devices. 
 
4.5 Field Sampling Equipment 
4.5.1 Purge-and-Trap Soil Sampler - Model 3780PT (Associated Design and Manufacturing Company, 814 
North Henry Street, Alexandria, VA 22314), or equivalent. 
 
4.5.2 EnCore sampler - (En Chem, Inc., 1795 Industrial Drive, Green Bay, WI 54302), TM or equivalent. 
 
4.5.3 Alternatively, disposable plastic syringes with a barrel smaller than the neck of the soil vial may be used 
to collect the sample. The syringe end of the barrel is cut off prior to sampling. One syringe is needed for each 
sample aliquot to be collected. 
 
4.5.4 Portable balance - For field use, capable of weighing to 0.01 g. 
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4.5.5 Balance weights - Balances employed in the field should be checked against an appropriate reference 
weight at least once daily, prior to weighing any samples, or as described in the sampling plan. The specific 
weights used will depend on the total weight of the sample container, sample, stirring bar, reagent water 
added, cap, and septum. 
 
6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 
Refer to the introductory material in this chapter, Organic Analytes, Sec. 4.1, for general 
sample collection information. The low concentration portion of this method employs sample vials 
that are filled and weighed in the field and never opened during the analytical process. As a result, 
sampling personnel should be equipped with a portable balance capable of weighing to 0.01 g. 
 
6.1 Preparation of sample vials 
The specific preparation procedures for sample vials depend on the expected concentration range of the 
sample, with separate preparation procedures for low concentration soil samples and high concentration soil 
and solid waste samples. Sample vials should be prepared in a fixed laboratory or other controlled 
environment, sealed, and shipped to the field location. Gloves should be worn during the preparation steps. 
 
6.1.1 Low concentration soil samples 
The following steps apply to the preparation of vials used in the collection of low concentration soil samples to 
be analyzed by the closed-system purge-and-trap equipment described in Method 5035. 
 
6.1.1.1 Add a clean magnetic stirring bar to each clean vial. If the purge-and-trap device (Sec. 4.2) employs a 
means of stirring the sample other than a magnetic stirrer (e.g., sonication or other mechanical means), then 
the stir bar is omitted. 
 
6.1.1.2 Add preservative to each vial. The preservative is added to each vial prior to shipping the vial to the 
field. Add approximately 1 g of sodium bisulfate to each vial. If samples markedly smaller or larger than 5 g are 
to be collected, adjust the amount of preservative added to correspond to approximately 0.2 g of preservative 
for each 1 g of sample. Enough sodium bisulfate should be present to ensure a sample pH of #2. 
 
6.1.1.3 Add 5 ml of organic-free reagent water to each vial. The water and the preservative will form an acid 
solution that will reduce or eliminate the majority of the biological activity in the sample, thereby preventing 
biodegradation of the volatile target analytes. 
 
6.1.1.4 Seal the vial with the screw-cap and septum seal. If the double-ended, fritted, vials are used, seal both 
ends as recommended by the manufacturer. 
 
6.1.1.5 Affix a label to each vial. This eliminates the need to label the vials in the field and assures that the tare 
weight of the vial includes the label. (The weight of any markings added to the label in the field is negligible). 
 
6.1.1.6 Weigh the prepared vial to the nearest 0.01 g, record the tare weight, and write it on the label. 
 
6.1.1.7 Because volatile organics will partition into the headspace of the vial from the aqueous solution and will 
be lost when the vial is opened, surrogates, matrix spikes, and internal standards (if applicable) should only be 
added to the vials after the sample has been added to the vial. These standards should be introduced back in 
the laboratory, either manually by puncturing the septum with a small-gauge needle or automatically by the 
sample introduction system, just prior to analysis. 
 
6.1.2 High concentration soil samples collected without a preservative.   When high concentration samples are 
collected without a preservative, a variety of sample containers may be employed, including 60-ml glass vials 
with septum seals. 
 
6.1.3 High concentration soil samples collected and preserved in the field 
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The following steps apply to the preparation of vials used in the collection of high concentration soil samples to 
be preserved in the field with methanol and analyzed by the aqueous purge-and-trap equipment described in 
Method 5030. 
 
6.1.3.1 Add 10 ml of methanol to each vial. 
 
6.1.3.2 Seal the vial with the screw-cap and septum seal. 
 
6.1.3.3 Affix a label to each vial. This eliminates the need to label the vials in the field and assures that the tare 
weight of the vial includes the label. (The weight of any markings added to the label in the field is negligible). 
 
6.1.3.4 Weigh the prepared vial to the nearest 0.01 g, record the tare weight, and write it on the label. 
NOTE: Vials containing methanol should be weighed a second time on the day that they are to be used. Vials 
found to have lost methanol (reduction in weight of >0.01 g) should not be used for sample collection. 
 
6.1.3.5 Surrogates, internal standards and matrix spikes (if applicable) should be added to the sample after it is 
returned to the laboratory and prior to analysis. 
 
6.1.4 Oily waste samples 
When oily waste samples are known to be soluble in methanol or PEG, sample vials may be prepared as 
described in Sec. 6.1.3, using the appropriate solvent. However, when the solubility of the waste is unknown, 
the sample should be collected without the use of a preservative, in a vial such as that described in Sec. 6.1.2. 
 
6.2 Sample collection 
Collect the sample according to the procedures outlined in the sampling plan. As with any sampling procedure 
for volatiles, care must be taken to minimize the disturbance of the sample in order to minimize the loss of the 
volatile components. Several techniques may be used to transfer a sample to the relatively narrow opening of 
the low concentration soil vial. These include devices such as the EnCore sampler, the Purge-and-Trap Soil 
Sampler, TM and a cut plastic syringe. Always wear gloves whenever handling the tared sample vials.. 
 
6.2.1 Low concentration soil samples 
6.2.1.1 Using an appropriate sample collection device, collect approximately 5 g of sample as soon as possible 
after the surface of the soil or other solid material has been exposed to the atmosphere: generally within a few 
minutes at most. Carefully wipe the exterior of the sample collection device with a clean cloth or towel. 
 
6.2.1.2 Using the sample collection device, add about 5 g (2 - 3 cm) of soil to the sample vial containing the 
preservative solution. Quickly brush any soil off the vial threads and immediately seal the vial with the septum 
and screw-cap. Store samples on ice at 4ΝC. 
NOTE: Soil samples that contain carbonate minerals (either from natural sources or applied as an amendment) 
may effervesce upon contact with the acidic preservative solution in the low concentration sample vial. If the 
amount of gas generated is very small (i.e., several ml), any loss of volatiles as a result of such effervescence 
may be minimal if the vial is sealed quickly. However, if larger amounts of gas are generated, not only may the 
sample lose a significant amount of analyte, but the gas pressure may shatter the vial if the sample vial is 
sealed. Therefore, when samples are known or suspected to contain high levels of carbonates, a test sample 
should be collected, added to a vial, and checked for effervescence. If a rapid or vigorous reaction occurs, 
discard the sample and collect low concentration samples in vials that do not contain the preservative solution. 
 
6.2.1.3 When practical, use a portable balance to weigh the sealed vial containing the sample to ensure that 
5.0 ± 0.5 g of sample were added. The balance should be calibrated in the field using an appropriate weight for 
the sample containers employed (Sec. 4.5.5). Record the weight of the sealed vial containing the sample to the 
nearest 0.01 g. 
 
6.2.1.4 Alternatively, collect several trial samples with plastic syringes. Weigh each trial sample and note the 
length of the soil column in the syringe. Use these data to determine the length of soil in the syringe that 
corresponds to 5.0 ± 0.5 g. Discard each trial sample. 
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6.2.1.5 As with the collection of aqueous samples for volatiles, collect at least two replicate samples. This will 
allow the laboratory an additional sample for reanalysis. The second sample should be taken from the same 
soil stratum or the same section of the solid waste being sampled, and within close proximity to the location 
from which the original sample was collected. 
 
6.2.1.6 In addition, since the soil vial cannot be opened without compromising the integrity of the sample, at 
least one additional aliquot of sample must be collected for screening, dry weight determination, and high 
concentration analysis (if necessary). This third aliquot may be collected in a 60-ml glass vial or a third 40-ml 
soil sample vial.  However, this third vial must not contain the sample preservative solution, as an aliquot 
will be used to determine dry weight. If high concentration samples are collected in vials containing methanol, 
then two additional aliquots should be collected, one for high concentration analysis collected in a vial 
containing methanol, and another for the dry weight determination in a vial without either methanol or the low 
concentration aqueous preservative solution 
 
6.2.1.7 If samples are known or expected to contain target analytes over a wide range of concentrations, 
thereby requiring the analyses of multiple sample aliquots, it may be advisable and practical to take an 
additional sample aliquot in a low concentration soil vial containing the preservative, but collecting only 1-2 g 
instead of the 5 g collected in Sec. 6.2.1.1. This aliquot may be used for those analytes that exceed 
the instrument calibration range in the 5-g analysis.  
 
6.2.1.8 The EnCore sampler has not been thoroughly evaluated by EPA as TM a sample storage device. While 
preliminary results indicate that storage in the EnCore TM device may be appropriate for up to 48 hours, 
samples collected in this device should be transferred to the soil sample vials as soon as possible, or analyzed 
within 48 hours. 
 
6.2.1.9 The collection of low concentration soil samples in vials that contain methanol is not appropriate for 
samples analyzed with the closed-system purge-and-trap equipment described in this method (see Sec. 6.2.2). 
 
6.2.2 High concentration soil samples preserved in the field  
The collection of soil samples in vials that contain methanol has been suggested by some as a combined 
preservation and extraction procedure. However, this procedure is not appropriate for use with the low 
concentration soil procedure described in this method. 
NOTE: The use of methanol preservation has not been formally evaluated by EPA and analysts must be aware 
of two potential problems. First, the use of methanol as a preservative and extraction solvent introduces a 
significant dilution factor that will raise the method quantitation limit beyond the operating range of the low 
concentration direct purge-and-trap procedure (0.5-200 µg/kg). The exact dilution factor will depend on the 
masses of solvent and sample, but generally exceeds 1000, and may make it difficult to demonstrate 
compliance with regulatory limits or action levels for some analytes. Because the analytes of interest are 
volatile, the methanol extract cannot be concentrated to overcome the dilution problem. Thus, for samples of 
unknown composition, it may still be necessary to collect an aliquot for analysis by this closed-system  
procedure and another aliquot preserved in methanol and analyzed by other procedures. The second problem 
is that the addition of methanol to the sample is likely to cause the sample to fail the ignitability characteristic, 
thereby making the unused sample volume a hazardous waste. 
 
6.2.2.1 When samples are known to contain volatiles at concentrations high enough that the dilution factor will 
not preclude obtaining results within the calibration range of the appropriate determinative method, a sample 
may be collected and immediately placed in a sample vial containing purge-and-trap grade methanol. 
 
6.2.2.2 Using an appropriate sample collection device, collect approximately 5 g of sample as soon as possible 
after the surface of the soil or other solid material has been exposed to the atmosphere: generally within a few 
minutes at most. Carefully wipe the exterior of the sample collection device with a clean cloth or towel. 
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6.2.2.3 Using the sample collection device, add about 5 g (2 - 3 cm) of soil to the vial containing 10 ml of 
methanol. Quickly brush any soil off the vial threads and immediately seal the vial with the septum and screw-
cap. Store samples on ice at 4ΝC 
 
6.2.2.4 When practical, use a portable balance to weigh the sealed vial containing the sample to ensure that 
5.0 ± 0.5 g of sample were added. The balance should be calibrated in the field using an appropriate weight for 
the sample containers employed (Sec. 4.5.5). Record the weight of the sealed vial containing the sample to the 
nearest 0.01 g. 
 
6.2.2.5 Alternatively, collect several trial samples with plastic syringes. Weigh each trial sample and note the 
length of the soil column in the syringe. Use these data to determine the length of soil in the syringe that 
corresponds to 5.0 ± 0.5 g. Discard each trial sample. 
 
6.2.2.6 Other sample weights and volumes of methanol may be employed, provided that the analyst can 
demonstrate that the sensitivity of the overall analytical procedure is appropriate for the intended application. 
 
6.2.2.7 The collection of at least one additional sample aliquot is required for the determination of the dry 
weight, as described in Sec. 6.2.1.6. Samples collected in methanol should be shipped as described in  
Sec. 6.3, and must be clearly labeled as containing methanol, so that the samples are not analyzed using the 
closed-system purge-and-trap equipment described in this procedure. 
 
6.2.3 High concentration soil sample not preserved in the field. The collection of high concentration soil 
samples that are not preserved in the field generally follows similar procedures as for the other types of 
samples described in Secs. 6.2.1 and 6.2.2, with the obvious exception that the sample vials contain neither 
the aqueous preservative solution nor methanol. However, when field preservation is not employed, it is better 
to collect a larger volume sample, filling the sample container as full as practical in order to minimize the 
headspace. Such collection procedures generally do not require the collection of a separate aliquot for dry 
weight determination, but it may be advisable to collect a second sample aliquot for screening purposes, in 
order to minimize the loss of volatiles in either aliquot. 
 
6.2.4 Oily waste samples 
The collection procedures for oily samples depend on knowledge of the waste and its solubility in methanol or 
other solvents. 
 
6.2.4.1 When an oily waste is known to be soluble in methanol or PEG, the sample may be collected in a vial 
containing such a solvent (see Sec. 6.1.4), using procedures similar to those described in Sec. 6.2.2.  
 
6.2.4.2 When the solubility of the oily waste is not known, the sample should either be collected in a vial 
without a preservative, as described in Sec. 6.2.3, or the solubility of a trial sample should be tested in the field, 
using a vial containing solvent.  If the trial sample is soluble in the solvent, then collect the oily waste sample 
as described in Sec. 6.2.2. Otherwise, collect an unpreserved sample as described in Sec. 6.2.3. 
 
6.3 Sample handling and shipment 
All samples for volatiles analysis should be cooled to approximately 4ΝC, packed in 
appropriate containers, and shipped to the laboratory on ice, as described in the sampling plan. 


